Some offices have indoor environmental quality related problems such as space, indoor air quality, office workers' thermal comfort, productivity and mental stress. The objective of this study is to examine the effect of indoor plants on physiological/psychological responses and productivity, and to demonstrate the mental healthcare for office workers. In order to clarify the effect of indoor plants, we conducted a demonstration experiment in two rooms of an office. As a result, it was possible to confirm that plants installation in office space has some mental healthcare effects, i.e., relaxation of visual fatigue and some kinds of fatigue feelings.
Individually distributed Lossnay heat-exchange system with heating and humidification Individually distributed Lossnay heat-exchange system with heating and humidification
Total heat exchanger
Total heat exchanger
Use every day to protect the throat Use only in winter 6:00-20:00 6:00-20:00
Shift work: 16 seats (Total number of people: 13 person/day) Ratio of contracted worker is 90% and that of temporary worker is 10%.
Fixed seat Everyone is full-time worker employed with 1-2 hours overtime work. [20] [21] [22] Female: 9) Male 41.4 ± 7.9, Female 24.5 ± 0.7 Male 35.9 ± 2.2, Female 34.0 ± 5.6
10:00-20:00/without a holiday 9:00-18:00/Sat., Sun., public holiday Table 2 Cycle 0 (reference) 27.2 ± 0.8 33 ± 8 7.5 ± 1.9 307 ± 84 52 ± 10 762 ± 167 Cycle 1 A 26.5 ± 0.9 43 ± 3 9.4 ± 0.6 765 ± 619 62 ± 7 1075 ± 268 B ------Cycle 2 A 27.1 ± 0.7 46 ± 5 10.4 ± 1.0 250 ± 179 59 ± 6 977 ± 141 B 2 6.2 ± 1.0 45 ± 3 9.5 ± 1.0 225 ± 52 56 ± 7 699 ± 62 Cycle 3 A 26.4 ± 1.3 42 ± 3 8.9 ± 0.9 624 ± 63 59 ± 6 1028 ± 108 B 2 6.1 ± 0.6 45 ± 5 9.5 ± 1.1 273 ± 55 56 ± 7 711 ± 76 Cycle 4 A 26.6 ± 0.8 45 ± 5 9.8 ± 1.1 347 ± 253 59 ± 6 1028 ± 129 B 2 6.0 ± 0.6 46 ± 3 9.7 ± 0.8 518 ± 355 58 ± 7 724 ± 115 Cycle 5 A 27.7 ± 0.9 44 ± 3 10.1 ± 0.6 652 ± 16 60 ± 7 1009 ± 129 B 2 5.5 ± 0.5 49 ± 2 9.9 ± 0.5 985 ± 16 56 ± 8 739 ± 131 Cycle 6 A 26.0 ± 0.8 46 ± 2 9.6 ± 0.5 622 ± 17 61 ± 6 998 ± 152 B 26.4 ± 0.9 50 ± 2 10.8 ± 0.9 867 ± 274 59 ± 6 775 ± 84 Cycle 7 A 26.8 ± 0.8 43 ± 2 9.3 ± 0.4 638 ± 15 61 ± 6 967 ± 150 B 25.8 ± 1.1 48 ± 3 10.1 ± 0.9 858 ± 289 50 ± 11 818 ± 127 Cycle 8 A 26.4 ± 1.0 44 ± 3 9.3 ± 0.5 630 ± 21 62 ± 6 1027 ± 269 B 2 5.6 ± 0.9 49 ± 2 9.9 ± 0.7 854 ± 276 57 ± 7 779 ± 154 Cycle 9 A 27.1 ± 1.0 43 ± 3 9.6 ± 0.6 618 ± 29 60 ± 6 992 ± 217 B 2 5.8 ± 1.0 47 ± 3 9.8 ± 0.5 947 ± 23 57 ± 6 740 ± 83
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, :
, , 691 , pp. 1939-1945, 2013 . 9. The experiment was performed in two rooms (Office A, Office B) in an office on the eighth floor of a building located in Kyoto, Japan. Office A was a call center and Office B was a general office. Subjects were office workers working in one of the above two rooms. Twenty-two healthy people in Office A and 19 healthy people in Office B participated in the experiment. Participants were required to measure physiological responses and answer a Web questionnaire after work once or twice a week. Each office worker worked as usual during the experiment period.
The experiment was performed from the end of March 2016 to the beginning of September 2016. In the experiment, nine cycles (one cycle is two weeks) were conducted while changing the type of plants. Plants were arranged in the same amount as possible with a green cover ratio of 10 %. A preliminary experiment without plants was conducted as a reference case. Survey items are divided into four items: indoor environment (temperature, humidity, CO2 concentration, illuminance, sound level), physiological responses (salivary amylase activity, critical flicker fusion frequency (CFF)), psychological responses (a questionnaire survey through the Web based on SAP and a questionnaire survey "Jikaku-sho shirabe" by which evaluated work-related fatigue feelings and fatigue symptom intensity), and productivity (simple task, calls per hour (CPH)).
Indoor environment indices of this study ranged wider than those of the laboratory experiment. The result of evaluating the thermal comfort of each office using PMV showed that Office A was slightly warm, while Office B was neutral. The relaxation effects of plants on visual fatigue were found to be significant in CFF for female when arranging the plants with some petals. Mean score of fatigue symptom intensity showed that foliage plants have a significant effect to reduce the feelings of drowsiness. Effect of the improvement of the productivity using plants installation could not be confirmed in terms of simple task and CPH. Our results suggested that plants installation in office space has some mental healthcare effects, although this study had some limitations because of the demonstration experiment. Some experimental problems related with plants preparation restriction, plants order, a variation of some indoor environment indices, LED lamp lightings are to be solved in the future. 
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